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Organic electronics provide an opportunity for low-cost, large area electronics in diverse 
applications such as displays, sensors, solid-state lighting, and photovoltaic cells [1]. In organic 
photovoltaics (OPVs), the dissociated free charges (electrons and holes) are generated at the 
interface between the donor (e-donor) and acceptor (e-acceptor) phases, and then 
transported to their respective electrodes, forming the external circuit. Therefore, increasing 
the interfacial area between the e-donor and e-acceptor phases and limiting the morphology 
of the heterojunction to the nanoscale are critical for improving the device performance since 
the exciton diffusion length in the conjugated polymer is limited to ~10 nm [2]. We have 
prepared ordered polymer nanoarrays by template wetting, using porous anodic aluminum 
oxide (AAO) templates [3], consisting of vertically aligned conjugated polymer nanorods as the 
donor phase in a potential ordered bicontinuous heterojunction. 
The critical performance of organic electronic materials is closely related to their 
morphology and molecular packing. The typical microstructure for a semicrystalline 
semiconducting polymer would be nanoscale crystalline domains bounded by highly 
disordered “amorphous” regions with some molecules bridging neighbouring ordered domains 
[4]. The details of the microstructure are important because the local packing of nearby 
molecules determines the intermolecular electronic orbital overlap and the electronic 
structure of the polymer film, and because the connectivity of the domains determine the 
paths taken by charge carriers through the material. Additionally, the local packing of the 
molecules strongly affects larger-scale microstructural parameters such as the domain size and 
the connectivity between neighbouring domains. All of these physical properties combine to 
determine the key electronic property that affects the performance of organic electronic 
devices: the charge carrier mobility of the polymer. 
To fully understand the structure-property or structure-performance relationships in 1D 
nanostructures of conjugated polymers, we have performed morphological and structural 
investigations by Scanning Electron Microscopy (SEM), Atomic Force Microscopy (AFM) and X-
ray scattering techniques using synchrotron light. In the present work we will report on the 
ordering and crystal orientation due to the confinement of the polymer into nanoporous and 
the interaction with the walls of the AAO membrane [5].  
 
 
 
Figure 1 (left) SEM of the fabricated polymer nanoarray with a membrane of 40 nm pores. Microdiffraction patterns 
of PBTTT. (middle) Material outside of the membrane. (right) Material confined into 40 nm diameter pores. Red 
arrows indicate reflections with intensity highly concentrated on the equator. Pores long axis is vertical. 
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